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Indirect calibration of PAN measurements 16
To obtain acceptable results using the indirect calibration method, we need two assumptions. 17
First, the ambient concentration of CCl 4 at the observation site should be nearly constant 18 during the measurement period. Second, whatever the ECD sensitivity changes with varying 19 environmental conditions, the changes in relative responses of the ECD to PAN and CCl 4 20 should be the same during the period of consideration. In polluted areas, the first assumption 21 is inapplicable simply because there is large spatial and temporal variation of CCl 4 emission. 22
Even at the regional background site often impacted by polluted air masses, the CCl 4 23 concentration could be highly varying (Yao et al., 2010) . However, CCl 4 is believed to be 24 well mixed to a large scale in clean area air due to sparse emission and long lifetime (42±12 25 years), thus its concentration at remote sites can be treated as constant in a short period 26 (Simmonds et al., 1998) . Based on this idea, Wang et al. (2000) suggested the feasibility of 27 using CCl 4 as an internal calibrator gas. The second assumption is prerequired for any 28 application of similar indirect calibration and normally applicable if the ECD sensitivity is 1 stable with a GC run. On the basis of the two assumptions above, the ratio between the PAN 2 and CCl 4 signals is used as the key quantity for correcting the PAN data. Therefore, the 3 corrected PAN concentration is eventually determined by following expression: 4 
